Weinvestigated the survival of patients with multiple system atrophy (MSA)in a follow-up study of59 patients admitted to Nagoya University Hospital between 1976 and 1991. They consisted of24 patients with olivopontocerebellar atrophy (OPCA), 25 with Shy-Drager syndrome (SDS) and 10 with striatonigral degeneration (SND). The mean age at onset was 54 years, the 3-year survival rate from onset was 90%, and the 6-year survival rate was 54%. Comparisonof survival curve by clinical type revealed poorer survival in SDS and SNDthan in OPCAcases. Although in OPCA, SNDand SDSthe pathological alterations of the central nervous system are knownto be very similar, characterized as MSA,the present study suggests that the earlier and the more severe the involvementof the autonomicnervous system, and to a lesser extent the striatonigral system, the poorer the prognosis may be. (Internal Medicine 33: 321-325, 1994) 
Introduction
Multiple system atrophy (MSA) is a pathological entity proposed by Grahamand Oppenheimer (1) . It is now knownto include three diseases, which were originally described as different diseases; sporadic olivopontocerebellar atrophy (OPCA) (2), Shy-Drager syndrome (SDS) (3) and striatonigral degeneration (SND) (4) . Though the central nervous system (CNS) lesions of OPCA, SDS and SNDare pathologically located as the same as in MSA,they clinically have their own specific features besides their commonly shared symptoms (5) .
Comparative prognosis is considered useful to evaluate the natural course of a given disease. Although the ages at onset, death or duration of illness in each of these three entities have been reported (6) (7) (8) , there has been no detailed study of survival in MSApatients.
The present retrospective investigation was madeto determine whether prognosis differs according to gender, age at onset or clinical type (OPCA, SDS and SND) in MSA, by using the Kaplan-Meier method (9) . A more detailed description of the clinical course of MSAwouldbe useful to provide survival information from which the prognosis for an individual patient can be estimated, and to establish a data base for comparative use in therapeutic programs.
Patients and Methods
Wereviewed the medical records of 157 patients admitted to Nagoya University Hospital with the diagnoses of either spinocerebellar degeneration, OPCA, SDS, SND or MSA, from 1976 to 1991. Each record was evaluated using the diagnostic criteria proposed by the Research Committee of Ataxic Diseases, the Ministry of Health and Welfare, Japan (Table 1) . We excluded patients with evidence of a hereditary trait, good Ldoparesponse or cerebral vascular disease. Sixty-nine patients (5 1 males, 18 females) of the 157 patients fulfilled the diagnostic criteria for OPCA, SDS or SND. Fifty-nine of these 69 patients were successfully followed in 1991 either by the medical records or direct contact with the patients themselves or through their family members. Excluding the remaining 10 patients whocould not be traced in 1991, we thus examined a total of59 patients (43 males, 16 females) in the present study. Twopatients had tracheostomy for vocal cord paralysis. We regarded them to be censored at the time of operation. The average length of the follow-up period beginning from the onset of illness was 6 years, ranging from 1 to 13 years. In the assessmentofsurvival, the time of onset was used as the zero point. Since the time of diagnosis is more clearly defined, we also calculated the survival rates from the time of diagnosis. Survival was assessed by the Kaplan-Meier method, with the logrank test (10) for comparing differences in the survival curve. The survival curve was evaluated by gender, age at onset (comparison of two groups divided by the mean value of the age at onset: i.e., older group > 54 years and younger group < 54 years), and clinical type (comparison between OPCA, SDS and SND).
Results
The age at onset ranged from 38 to 70 years, with a mean of 54 years. There was no significant difference in age at onset by gender. Table 2 shows the age at onset and duration from onset to diagnosis and clinical features at the time of diagnosis for the three clinical types. Age at onset (mean + standard deviations) was55±8,57±7 and51 +8 yearsforOPCA, SNDandSDS, respectively, without any significant differences. Duration from onset to diagnosis (mean ± standard deviations) was 3 + 2 years for each type. At the time of diagnosis, cerebellar ataxia, parkinsonism and autonomic failure were observed in 100%, 42% and 92% of24 OPCA patients, in 40%, 100% and 100% of 10 SND patients, and in 88%, 36% and 100% of25 SDS patients, respectively. The majority of the patients with MSA, irrespective of their clinical types, had autonomic failure, and in the order of the severity of orthostatic hypotension (OH) and urinary disturbance (UD), they were SDS, SND and OPCA. At the time offollow-up, 17 of the 59 patients were alive, 42 had died. Figure 1 represents the survival curve from the onset for all patients in the present study: the three-year survival is 90%, and the six-year survival 54%. The corresponding percentages from the time of diagnosis are 48%and 33%, respectively (Table 3 ). Figure 2 illustrates the survival curves by gender (43 males, 16 females). In males, the 3-and 6-year survival rate was 90% and 58%, respectively, against 88% and 44% among females. The age at onset had no influence on survival, as shownin Figure 3 . In an older group (> 54 years at onset), the 3-and 6-year survival rate was 89%and 46%, respectively, against 90% and 6r% in a younger group (<54 years). Survival curves plotted for symptomatologically different onset (OPCA, SNDand SDS) showed differences among these clinical types (Fig. 4) . The six-year survival with SND and SDS was 47% and 35%, respectively, while the six-year survival for OPCA was 73% (OPCA vs SDS+SND, p<0.01).
Survival rates from the time of diagnosis are shown in Table  3 . Like the results calculated from the time of onset, patients with SNDor SDS had a poorer prognosis than those with OPCA.
As to the causes of death in 42 patients with MSA( 17 OPCA, 5 SND, 20 SDS), ll patients (3 OPCA, 8 SDS) died suddenly of unknown etiology, 8 patients (4 OPCA, 2 SND, 2 SDS) died Table 2 . Clinical Characteristics a: mean ± SD, b: Number (%), c: OH, orthostatic hypotension, d: OH(severe), severe OH(>50 mmHg;the change in blood pressure between lying and standing position), or loss of consciousness, e: OH(mild), mild OH(>20 mmHg), or orthostatic dizziness, f: UD, Urinary disturbance, g: UD(severe), with incontinence, h: UD(mild), without incontinence. Time after onset (yrs) Time after onset (yrs) Fig. 3 . Survival curves for MSAaccording to age at onset. > 54 years versus < 54 years: not significant. ofinfections, 2 (1 OPCA, 1 SND) of choking, 1 of malignancy and 1 of suicide. In the other 19 cases, it was impossible to determine the cause of death.
Discussion
Wereported the survival of MSAfor the first time by using the Kaplan-Meier method. The clinical diagnosis of MSA, consisting of OPCA, SNDand SDS, was made in 59 patients whowere studied. Themeanage at onset in the present study was 54 years, which is compatible with previous reports (6) (7) (8) . The present study demonstrated that the 3-year survival rate from onset was 90%, and the 6-year survival was 54%. The corresponding percentages from diagnosis were 48%and 33%, respectively. The end-stage pathological findings of OPCA,SNDand SDS are the same in location for MSA,and these three clinical types are thought to be various manifestations of the same disease (1 1). The distribution of CNS degeneration is considered to be quite similar in OPCA,SNDand SDS. However, the degeneration differs in degree in the cerebellum, basal ganglia and intermediolateral cells in the spinal cord (12, 1 3) , and these three clinical types of MSAhave their owndistinctive initial manifestations. In the present study, the patients shared the commonclinical spectrum ofMSAat the time of diagnosis (i.e., cerebellar ataxia, parkinsonism and autonomic failure), but the frequency and severity of these symptoms were different in each clinical type (Table 2) as described in the literatures (5, 12 ).
The present study demonstrated the prognostic differences among the three clinical types of MSA.The initial and cardinal lesions involved in each patient proved to be important factors.
In SDS, for example, an initial and cardinal manifestation is progressive autonomic failure. At the time of diagnosis, fourteen of our patients (56%) with SDS had severe orthostatic hypotension and as many had urinary incontinence (Table 2) . Sudden death occurred in eight of 20 patients with SDS, and it could be closely related to the previously reported symptoms of autonomic failure : orthostatic hypotension, postprandial hypotension (14) , sleep apnea (15) or vocal cord paralysis (16) . Indeed, the vocal cord paralysis observed in patients with MSA is reported to be strongly correlated with the manifestation of urinary incontinence, and to be one of the factors for poor prognosis (16) . These observations thus indicated that the possible factor(s) for poor prognosis in SDSpatients may be related to severe autonomicnervous system dysfunction. In SND, the other clinical type ofMSAwith a poor prognosis, we thought that at least two factors mayexplain the poor prognosis. First, since the initial and cardinal manifestation of SNDis parkinsonism, and since the progression ofparkinsonism in the course of SNDresults in the deterioration of activities of daily living (ADL), the progressive functional impairments in SNDmayaffect the survival prognosis. According to a recent epidemiological study by the Research Committee of Ataxic Diseases in Japan (17), the duration from onset to the end stage (confined to wheelchair or bedridden) is shorter in SND(5.2 years) than in OPCA(7.5 years). The present study also showed that orthostatic hypotension and urinary dysfunction were more frequently associated with SNDthan OPCA (Table 2) . Moreover progressive autonomic failure, as in the case of SDS, thus appeared to make for a less favorable survival prognosis in SND than in OPCA.Although autonomic symptoms in OPCAand SNDwere reported to be not as severe as in SDS (5), the association with autonomic failure, as wereported here, has been more frequently observed in SNDthan in OPCA(18, 19). However, because of the limited number of patients studied, the exact association of autonomic failure with poor prognosis in SNDremains to be determined.
In conclusion, the present study of survival in MSApatients suggests that the earlier and more severe the involvement of the autonomicnervous system, and to a lesser extent the striatonigral system, the poorer the prognosis tends to be. Further population-based studies should be undertaken in order to determine more accurately the clinical features and prognosis in MSA patients.
